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We introduce the concept of chronotype diversity into the team diversity literature. We
define chronotype diversity as the extent to which team members differ in their
biological predispositions toward the optimal timing of daily periods of activity and rest.
To explain the effects of chronotype diversity on team outcomes, we develop a theory of
team energetic asynchrony. Team energetic asynchrony refers to temporal asymmetries
among team members’ daily peaks and troughs in physical and psychological energy.
In our theoretical model we delineate how chronotype diversity affects team perfor-
mance by specifying three specific team processes (coordination, information process-
ing, and backing up behavior) that convey unique team diversity effects of energetic
asynchrony. In doing so we propose that chronotype diversity can have either positive or
negative effects on team processes and outcomes, depending on whether teams rec-
ognize differences in members’ chronotypes and structure team work accordingly. We
also discuss the potential effects of chronotype subgroup formation and the benefits and
pitfalls of low chronotype diversity.
Extensive research in the field of chronobiology
has demonstrated that the daily functioning of the
human body and brain is regulated by a combi-
nation of homeostatic processes and circadian
rhythms (Adan et al., 2012; Borbely, 1982). Chro-
notype refers to an individual person’s timing of
these rhythms and the related timing of daily peaks
and troughs in physical and psychological energy
(Atkinson, Coldwells, Reilly, & Waterhouse, 1993;
Preckel, Lipnevich, Schneider, & Roberts, 2011).
Although chronotypes exist on a continuum
(e.g., Natale & Cicogna, 2002), in much applied
research scholars have used approximated cate-
gories to classify people as morning, evening, or
intermediate chronotypes. This research in-
dicates between-person variability, with approx-
imately 40 percent of adults being either morning
or evening types, whereas 60 percent are in-
termediate types (Adanet al., 2012).Morning types
have their energetic peaks in the morning and
troughs in the afternoon or evening, while the
opposite is true for evening types (Kerkhof, 1985).
Intermediate types fall between these twogroups.
While chronotype is often considered in terms
of these broad categories, we will argue that it is
theoretically continuous. The energetic peaks
and troughs resulting from circadian rhythms
and homeostatic processes can occur at different
times of day on the so-called morningness-
eveningness continuum (Natale & Cicogna,
2002). This perspective enables a parsimonious
summary of extant research: the later one’s
chronotype, the later in the day their energetic
peak occurs.
In management research, employee chro-
notypes are an emerging and important topic
because they explain variance in work behavior
that is distinct from other individual-difference
predictors (e.g., Barnes, 2012; Barnes & Wagner,
2009; Mullins, Cortina, Drake, & Dalal, 2014; Yam,
Fehr, & Barnes, 2014). Chronotypes predict when
an individual will experience activation and
energy during the day, adding precision to the
understanding of the daily dynamics of peak
versus poor performance. At the individual level,
We are grateful to Sherry Thatcher and three anonymous
reviewers for their insightful suggestions and feedback
throughout the review process.
683
Copyright of the Academy of Management, all rights reserved. Contents may not be copied, emailed, posted to a listserv, or otherwise transmitted without the copyright
holder’s express written permission. Users may print, download, or email articles for individual use only.
performance effects of chronotypes are typically
examined in terms of their match with personal
work schedules (e.g., Selvi, Karakaş, Boysan, &
Selvi, 2015). At the team level, however, perfor-
mance effects aremore complex, as the influence
of chronotype diversity comes into play. We de-
fine chronotype diversity here as the extent to
which team members differ in their biological
predispositions toward the optimal timing of
daily periods of activity and rest.
Chronotypes affect almost all mental and
physical processes and are a fundamental com-
ponent of human biology. Unfortunately, there is
no theory or research on the potential effects of
chronotype diversity on team performance and
the proximal teamprocesses throughwhich those
effects are conveyed. Further, owing to their
unique temporal nature, chronotype differences
at the team level may not be fully understood
through existing models of demographic, trait, or
attitudinal diversity. Given thewidespread use of
team-based structures in organizations (Ilgen,
Hollenbeck, Johnson, & Jundt, 2005), this lack of
understanding imposes a limit on the ability of
researchers and managers to fully comprehend
a team’s collective potential. Now that our
knowledge base of circadian rhythms and chro-
notypes at the individual level has advanced to
the point that we can theorize how chronotype
differences will affect functioning at the team
level, it is timely that researchers consider the
effects of this important form of diversity. There-
fore, in this article we integrate individual-level
biological and psychological theories of chro-
notypes with management research on team
processes and performance. We bridge both
bodies of literature to conceptually examine the
effects of chronotype diversity on collective pro-
cesses and outcomes within interdependent
teams.
In doing so we extend team diversity research
by developing a theory of team energetic asyn-
chrony that explains the effects of chronotype di-
versity in teams within the general theoretical
framework of energy. Here we define energy
broadly as the psychological and physiological
resources that allow individuals to take pur-
poseful action. Based on our theorizing, we pro-
pose that the effects of chronotype diversity in
teams can be best understood through an ener-
getic asynchrony perspective. Energetic asyn-
chrony explains how and why chronotype
diversity may either degrade or enhance critical
team processes and outcomes, providing re-
searchers with a new perspective on team di-
versity and making several contributions to the
literature.
First, our theorizing extends current models of
diversity to allow researchers to conceptualize
and understand the effects of individual differ-
ences in member characteristics on team pro-
cesses and outcomes that existingmodels cannot
easily explain. Chronotypes are a “hidden” form
of diversity, which manifest primarily through
divergent energy levels of members within the
team. Although chronotypes can also be viewed
through more traditional diversity theories, they
can be best understood by exploring how differ-
ences in team members’ energetic peaks in-
fluence their ability to coordinate efforts and
integrate information. As we will argue, team
energetic asynchrony is a new theoretical per-
spective that not only explains the effects of
chronotype variability but also can be extended
to other compositional variables, such as mem-
ber differences in transient physiological states,
including pain and sleep deprivation, and in
time-related traits. By theorizing about chronotype
diversity, we uncover the logic underlying the
basic tenets of a team energetic asynchrony
perspective.
Second, our theorizing about chronotype di-
versity contributes to the understanding of the
conditions under which a diverse team composi-
tion may have either positive or negative effects
on team processes and outcomes, making it dis-
tinct among diversity constructs. We describe the
recognition and understanding of chronotype
differences as an important factor and propose
that chronotype recognition is essential for teams
to learn from their interactions and to build and
apply amental representation of their chronotype
differences. Those teams whose members un-
derstand the team’s chronotype configuration
may be able to enhance their performance by al-
tering the timing and pacing of their work to cor-
respond optimally with the peak energy levels of
the members.
Finally, the unique nature of chronotype di-
versity also allows us to describe dynamic effects
of team diversity at the within-day level. The as-
sumption in extant diversity literature has been
that the effects of diversity on team performance
develop over time in one direction—that is, they
become stronger or weaker (e.g., Harrison, Price,
Gavin, & Florey, 2002). We extend this conception
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by adopting a continuous conceptualization of
chronotype and delineating how the energetic
asynchrony underlying chronotype diversity can
have a dynamic impact on team processes and
can lead team performance to fluctuate at differ-
ent times of day.
Webeginbydiscussing circadian rhythmsand
chronotypes in more detail. Next we develop our
theoretical perspective of team energetic asyn-
chrony as a way of understanding how chro-
notype diversity may either impair or enhance
team interactions and outcomes. We detail
three specific team processes (coordination, in-
formation processing, and backing up behavior)
that convey unique team diversity effects of
energetic asynchrony. Specifically, we propose
that team energetic asynchrony may enhance
those processes, if chronotype differences among
members are recognized and understood, but
will impair them if not. We then discuss the po-
tential for chronotype diversity to result in sub-
group formation within the team over time, as
well as the potential positive and negative
outcomes of such formations. Finally, we con-
sider the benefits and pitfalls of low chro-
notype diversity. We conclude by discussing




Homeostatic Processes and Circadian Rhythms
The daily functioning of the human body and
brain is, to a large extent, regulated by a combi-
nation of homeostatic processes and circadian
rhythms (Adan et al., 2012; Borbely, 1982). The two
types of processes interact in determining the
timingandmagnitude of aperson’s energyduring
the day. Homeostatic processes, on the one hand,
involve the compilation of sleep pressure during
time awake, increasing fatigue and reducing
alertness over time. Circadian processes, on the
other hand, operate independently of time spent
awake and act as a pacemaker following an en-
dogenous cycle that is entrained with environ-
mental cues, suchas the light-dark cycle.Circadian
rhythms parallel the endogenous core body
temperature rhythm andmelatonin secretion and
produce oscillations in fatigue and energy with
a period close to twenty-four hours (Rogers,
Dorrian, & Dinges, 2003).
Most people fall asleep when a high circadian
propensity for sleep coincides with high homeo-
static sleep pressure, and they wake when both
are low. However, these two systems do not al-
ways work in tandem. For example, after about
four hours of sleep, the homeostatic sleep pres-
sure dissipates, and only a high circadian sleep
propensity keeps us asleep. Similarly, we do not
fall asleep in the early evening when homeo-
static sleep pressure is highest because of a low
circadian sleep propensity (Schmidt, Collette,
Cajochen, & Peigneux, 2007). Thus, it is the in-
teraction of the two processes that determines
the timing and magnitude of a person’s momen-
tary sleepiness and alertness throughout the
day—that is, their chronotype.
Chronotypes
Chronotype refers to biological predispositions
determining the timing of these processes and
resulting tendencies toward daily cycles of ener-
gized activity and vitality, as well as rest and
sleep (e.g., Horne & Östberg, 1976; Hu et al., 2015;
Roenneberg, Wirz-Justice, & Merrow, 2003). Al-
though the energetic peaks resulting from circa-
dian rhythms and homeostatic processes vary
continuously throughout the day, chronotype is
often conceptualized as a categorical variable in
the biological and medical sciences. This cate-
gorization has been used to simplify practical di-
agnosis and treatment of sleep disorders.
Individuals who wake and sleep at similar
times generally have been grouped into a type
based on the time of day atwhich they experience
energy (e.g., morning, intermediate, or evening;
Horne & Östberg, 1976). The daily timing of indi-
vidual peaks and troughs in physical and mental
energydiffersbetween types (Atkinsonetal., 1993;
Preckel et al., 2011); morning types have peaks in
the morning and troughs in the afternoon or
evening, whereas the opposite is true for evening
types, and intermediate types have their peaks in
themiddle of the day, with troughs in themorning
and evening (Kerkhof, 1985). Indeed, chronotypes
are associated with correspondent daily cycles of
a number of energy-related variables, such as
affect (Rusting & Larsen, 1998) and cognitive re-
sources (Gunia, Barnes, & Sah, 2014).
More recently, management researchers have
become interested in the effects of chronobiol-
ogy on work-related outcomes. Most research
to date has focused on how circadian rhythms
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or chronotypes affect employee performance
through their effects on employee sleep patterns.
The largest body of research in this area is con-
cerned with how disordered sleep due to shift
workor timechanges interfereswith the circadian
timekeeping system. This research has shown
how a misalignment between circadian rhythms
and the light-dark cycle during shift work affects
employee performance and well-being by caus-
ing fatigue, psychological distress, and physical
healthproblems (e.g.,Culpepper, 2010; Selvi et al.,
2015).
Furthermore, Barnes and Wagner (2009) found
that changing to daylight savings time leads to
reduced sleep quantity, reduced levels of alert-
ness andattention, and, consequently, increased
workplace injuries. Also, Barnes, Jiang, and
Lepak (2016) built on chronobiology research to
develop propositions about how extended work
shifts, night shifts, norms for prioritizing work
over sleep, norms for constant connectivity, and
other factors affecting employee sleep quantity
and quality impact work unit performance. In
another study Barnes, Ghumman, and Scott
(2013) demonstrated that sleep quantity is posi-
tively related to organizational citizenship be-
havior, but only when controlling for circadian
rhythms.
In addition, organizational researchers are
beginning to focus on the specific effects of
chronotypes on work behavior. Mullins et al.
(2014) suggested that morning types have their
job performance peak earlier during the day
than evening types. Yam et al. (2014) showed
that chronotypes play an important role in de-
termining supervisor ratings of job perfor-
mance, finding that morning-type supervisors
perceive employees with late start times as less
conscientious and rate their performance as
lower than do evening-type supervisors.
Although still nascent, research shows consis-
tent support that chronobiology affects individual
behavior at work. However, a team-level per-
spective is also needed, since the collective ef-
fects of chronotypes in interdependent teams are
not isomorphic with those in individuals (cf.
Kozlowski & Klein, 2000). The configuration of
chronotypes in a team should have unique and
more complex effects on team performance than
an individual worker’s chronotype has on his or
her individual performance. We therefore extend
the individual-level perspective on chronotypes
to the team level by introducing the concept of
chronotype diversity and exploring its effects on
processes in interdependent work teams.
Chronotype As a Diversity Construct
Although chronotype generally has been con-
sidered in terms of broad categories for simplicity
and for medical intervention, in line with recent
research (e.g., Natale & Cicogna, 2002), we pro-
pose that it is best conceptualized as a continuous
variable, especially for understanding the dy-
namics between team members. Even small dif-
ferences between team members’ energy peaks
may have significant effects on daily work per-
formance and team interactions. For example,
although two team members with daily peaks at
7 a.m. and 11 a.m. could be categorized as morn-
ing types, they cannot be considered homoge-
neous from an energy-level perspective since
their energy peaks are four hours apart. Because
creating artificial categories can obfuscate
meaningful variance (e.g., MacCallum, Zhang,
Preacher, & Rucker, 2002), a continuous repre-
sentation allows for a richer—and phenomeno-
logically more accurate—depiction of the effects
of chronotypes in teams.
Aswewill detail, chronotype diversity can lead
to both positive and negative team processes and
outcomes, depending on whether the diversity is
recognized and understood by teammembers. As
such, it may act as either separation or variety
forms of diversity (cf. Harrison & Klein, 2007).
Harrison and Klein identified diversity as sepa-
ration as “differences in position or opinion
among unit members” (2007: 1200). It reflects dis-
similarity along a lateral continuum that often
represents a specific value, belief, or attitude and
negatively influences team member interactions
by causing disagreement and opposition leading
to conflict and distrust. Diversity as variety is
“differences in kind or category, primarily of in-
formation, knowledge, or experience among unit
members” (2007: 1200). In contrast to separation, it
reflects differences in a categorical resource,
such as educational or functional background,
and has the potential to influence teams posi-
tively through increased creativity, innovation,
and decision quality.1
1 Harrison and Klein also discussed disparity, or “differ-
ences in concentration of valued social assets or resources
such as pay and status among unit members” (2007: 1200),
which is not relevant to chronotype diversity.
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If team members fail to recognize their chro-
notypes, they may time and pace their work sub-
optimally, in ways that do not coincide with their
energetic peaks. From an energy perspective,
chronotype diversity is best represented as sep-
aration in this case because it reflects dissimi-
larity alonga lateral continuum,which influences
team member interactions negatively. However,
when teams recognize their differences in chro-
notype, diversity can act as a resource and in-
crease the quality of team interactions, because
team members can use their understanding of
their energy differences to allocate tasks and
schedule the flow of work throughout the day.
Under these circumstances chronotype diversity
may act more similarly to variety because it re-
flects uniqueattribute differences that allow team
members to make distinct (temporal) contribu-
tions to the team task, thus broadening the daily
performance repertoire of the team and influenc-
ing team outcomes positively.
Although chronotype differences, like other
types of diversity, can trigger both categorization
and information elaboration processes (van
Knippenberg, de Dreu, & Homan, 2004), the ef-
fects of chronotype diversity go beyond these two
types of processes. We introduce a new theoret-
ical perspective, energetic asynchrony, which
constitutes a unique viewpoint describing how
chronotype diversity can influence team in-
teractions and outcomes.
TEAM ENERGETIC ASYNCHRONY THEORY
AsHarrisonandKlein (2007) detailed, theeffects
of each type or form of diversity can be best
understood through one or more foundational
theories. For example, the negative effects of de-
mographic differences can often be understood
through the lens of social categorization theory
(Hogg & Terry, 2000), and the benefits of diverse
expertise through information processing the-
ory (van Knippenberg et al., 2004). Because
chronotypes deal with the peaks and ebbs of
a person’s energy over time, we focus instead on
the synchronization of cognitive, emotional, and
physical energy levels throughout a team’s per-
formance episode to understand how chronotype
differences affect members’ ability to coordinate
and integrate their efforts and knowledge.
Marks, Mathieu, and Zaccaro noted that tem-
poral issues in teams, such as synchronization,
the alignment of coordination, and the pace of
activities, heavily influence team effectiveness,
since “time-based rhythms act to shape how
teams manage their behavior” (2001: 359). These
temporal rhythms are influenced by differences
in team members’ chronotypes. Chronotype di-
versity is best understood theoretically in terms of
energetic asynchrony within the team resulting
from members having peaks in both mental
energy—the subjective emotional and cognitive
experience of alertness, vitality, and resource
availability (e.g., Hobfoll, 2001; Kahneman, 1973;
Quinn, Spreitzer, & Lam, 2012)—and physical
energy—the capacity to do work (Quinn et al.,
2012)—at different times.
Human energy has long been recognized as
the fundamental resource that individuals draw
on to interact with their environment and un-
dertake purposeful action to accomplish goals
(Baumeister, 2002; Ryan & Deci, 2008; Shirom,
2011). Recently, the concept of energy has been
extended to the team level as a collective con-
struct that drives team effectiveness (Cole,
Bruch, & Vogel, 2012). This collective conceptu-
alization demonstrates the importance of the
aggregate mental and emotional energy avail-
able to a team from a static viewpoint. However,
as Cole and colleagues pointed out, there is
a future need to consider the dynamic nature of
collective energy in order to understand team
performance in discrete performance episodes.
Therefore, we build on emerging work on human
energy in teams by considering the effects of
team energetic asynchrony.
The extent to which a team has energetic
asynchrony is determined by the degree of tem-
poral asymmetry of teammembers’ energy peaks
during a collective performance episode. High
team energetic asynchrony reflects the occur-
rence of teammembers’ energy peaks at different
times during a day, while low team energetic
asynchrony occurs when peaks temporally co-
incide. For example, when all team members are
in different phases of their circadian rhythm, the
team is in a state of high energetic asynchrony
because all team members experience their en-
ergetic peaks at a different time. However, when
all team members are in the same phase of their
circadian rhythm, team energetic asynchrony is
lowest and teams will experience peaks and
troughs of energy at the same time of day.
Although chronotype diversity is one condition
that will lead teams to experience energetic
asynchrony, as we discuss in more detail later,
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there are other physiological factors (e.g., hunger,
pain, or sleep deprivation) that can cause team
energetic asynchrony. As such, we view team en-
ergetic asynchrony as a theoretical lens for un-
derstanding the effects of various compositional
factors, rather than as a construct unto itself. Team
energetic asynchrony specifies the “underlying
logic” for the construct linkages in our model of
chronotype diversity, but it also may be extended
as a general theoretical rationale for why various
energy-related constructs (e.g., circadian rhythms,
burnout, emotional activation, ego depletion, or
physical fatigue) need to be considered in terms of
their alignment at the team level.
TEAM ENERGETIC ASYNCHRONY AND
TEAM PROCESSES
Chronotype diversity is not inherently harmful
or beneficial to a team; it simply results in various
degrees of misalignment in team members’ en-
ergy levels. In the following we first detail how
energetic asynchronymay impair teamprocesses
and outcomes; we then later propose a path
throughwhich energetic asynchrony is beneficial
for team performance. Our theoretical framework
is shown in Figure 1.
We focus on teamswithmoderate to high levels
of interdependence, inwhichmembersmustwork
closely or collectively to perform their tasks
(Tesluk, Zaccaro,Marks, &Mathieu, 1997). Further,
because chronotypes reflect teammembers’ peak
energy levels, we are most concerned with con-
texts involving high levels of performance in
complex tasks, where the team’s ability to employ
its cognitive or physical energy is more critical.
As Leroy, Shipp, Blount, and Licht pointed
out, “Successful performance often demands
that individual work activities be temporally
coordinated, and thus synchronized, with those
of others” (2015: 760). In such settings, we expect
team energetic asynchrony to often have neg-
ative effects on team outcomes.
For example, the performance of a surgical
team conducting a complex operation would be
negativelyaffected if onememberwere energized
during the morning, another during the evening,
and the thirdworkedbest inmid-afternoon.At any
point of time during the day, one team member
would be operating at relatively high perfor-
mance levels, while another would be operating
at a relatively low level, with the third team
member being somewhere in between. As a re-
sult, team members would feel “out of sync” with
one another and have difficulty timing their ef-
forts and performing joint work. Similarly, in
teams such as flight crews, sports teams, orches-
tras, emergency responders, and other “action
FIGURE 1
Effects of Chronotype Diversity on Team Processes Affected by Energetic Asynchrony
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teams” (Sundstrom, 1999), members must closely
interact and collaborate as they collectively work
to solve emergent problems or complete time-
sensitive tasks.
Team energetic asynchrony most directly af-
fects teamsnegatively through its impact on team
processes during collective performance epi-
sodes. In their temporal model of team perfor-
mance, Marks et al. defined team processes as
“members’ interdependent acts that convert in-
puts to outcomes through cognitive, verbal and
behavioral activities directed towards organizing
task work to achieve collective goals” (2001: 357).
They argued that different types of processes are
more critical in different periods of performance,
focusing on action phases, where team members
collectively engage in task performance, and
transition phases, where teammembers evaluate
their prior efforts and plan changes for sub-
sequent performance episodes.
Because of the time-sensitive state of energetic
asynchrony that is closely tied to joint perfor-
mance demands of the team, we focus on pro-
cesses associated with team action phases.
During these phases, team members are collec-
tively engaged in taskwork and the team requires
maximum joint resources to address task perfor-
mance demands. Marks et al. (2001) suggested
that action phases can best be conceptualized in
terms of team processes related to behavioral
coordination and the monitoring of and backing
up among team members. They also noted that
information entering the team during a perfor-
mance episode should trigger contingency pro-
cesses aimed at incorporating and applying that
knowledge “on the fly” (Burke, Stagl, Salas,
Pierce, & Kendall, 2006). Therefore, we focus on
planned and reactive team coordination and
backing up, as well as team information pro-
cessing, as the core action processes associated
with team energetic asynchrony.
Each of these processes is a primary driver
of high team performance. Task coordination
has been routinely viewed as a lynchpin of in-
terdependent teams (Kozlowski & Bell, 2003) and
has been linked repeatedly to team efficiency
and effectiveness (e.g., LePine, Piccolo, Jackson,
Mathieu, & Saul, 2008; Lorinkova, Pearsall, &
Sims, 2013; Vashdi, Bamberger, & Erez, 2013).
Similarly, backing up behavior becomes critical
for performance in adaptive situations, where
team members must step in to help one another
in order to overcome environmental demands
(e.g., Ilgen et al., 2005; Porter, 2005; Porter et al.,
2003). Finally, information processing underlies
all aspects of team information gathering, in-
tegration, learning, and collaboration, making
it a critical component in team effectiveness
(e.g., Ellis et al., 2003; Hinsz, Tindale, & Vollrath,
1997; van Knippenberg et al., 2004).
Coordination
Coordination in work teams is a key process
underlying teameffectiveness in theperformance
of interdependent tasks (e.g., Cohen & Bailey,
1997; Gladstein, 1984), since it reflects the smooth
integration and alignment of team members’
efforts in pursuit of their shared objectives
(Brannick, Prince, Prince, & Salas, 1995; Steiner,
1972). Because teams often require members to
work interdependently, aligning and integrating
their efforts with the right members at the right
time (Grant&Parker, 2009), coordination is critical
for effective team performance in all contexts
(Burke et al., 2006).
Team coordination researchers generally
distinguish between explicit and implicit co-
ordination (Rico, Sánchez-Manzanares, Gil,
& Gibson, 2008). Explicit coordination occurs
through planning of workflows, schedules, and
deadlines and through communication and ex-
changeof information (Faraj&Sproull, 2000; Kraut
& Streeter, 1995). Implicit coordination occurs
tacitly during interactions, without explicit plan-
ning and communication. Team members im-
plicitly coordinate by anticipating the likely
actions of others and dynamically adjusting their
behavior and contribution accordingly to facili-
tate task completion.
Marks et al. noted the temporal dependence of
coordination as it “refers to the management of
synchronous and/or simultaneous activities” and
that teams “that get ‘out of sync’ are likely to be
experiencing problems with their coordination
process” (2001: 368). This is particularly true for
implicit coordination processes. For such pro-
cesses, chronotype diversity and the underlying
team energetic asynchrony have negative effects
since they interfere with teammembers’ ability to
act in concert, to anticipate the likely actions of
others, and to dynamically adjust their individual
behavior accordingly. Teamenergetic synchrony
facilitates implicit coordination by “establish-
ing a pace of coordinated behavior” in teams
(Harrison, Mohammed, McGrath, Florey, &
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Vanderstoep, 2003: 642), while energetic asyn-
chrony disrupts and confounds joint pacing,
preventing seamless and efficient workflows
(Kelly, 1988; Quinn&Dutton, 2005).We therefore
propose the following.
Proposition 1: Chronotype diversity is
negatively related to coordination pro-
cesses in team performance episodes.
Information Processing
The collective processing of information is a key
activity underlying the effectiveness of teams in
performing complex and cognitively demanding
tasks. Tushman and Nadler defined information
processing as “the gathering, interpreting, and
synthesis of information in the context of
organizational decision-making” (1978: 614). Hinsz
et al. (1997) argued that an important information
processing advantage of teams compared to in-
dividuals is that they have a greater combined
capacity to attend to information, but the level and
nature of information sharing within the team are
also critical. In particular, information elaboration
describes an information process in which team
members share, discuss, and then collectively in-
tegrate information to facilitate action (van
Knippenberg et al., 2004). Teams that engage in
elaboration exchange, discuss, and integrate in-
formation to better perform their task (vanGinkel &
van Knippenberg, 2008).
A team’s information processing capacity may
be reduced when members have varied chro-
notypes, since asynchronous energetic rhythms
lead each member to vary in their optimal time
for learning, sharing, and applying information.
Whenmembers are out of sync with one another,
the team should be less able to develop explo-
ration and information gathering routines or to
collectively learn from new information shared
within the group (Ellis et al., 2003). Further, the
quality and accuracy of data and ideas pre-
sented by each team member will likely vary
with their energy level, preventing members
from fully trusting the credibility of each other’s
input (Lewis, 2003). Team energetic asynchrony
may also create frictions and process losses in
the form of unnecessary discussion and de-
liberation, inhibiting the interpretation, synthe-
sis, and elaboration of new information and
impairing the team’s efforts to plan and respond to
changes in the environment (e.g., Cannon-Bowers,
Salas, & Converse, 1993; Marks, Sabella, Burke, &
Zaccaro, 2002).We therefore propose the following.
Proposition 2: Chronotype diversity is
negatively related to team inform-
ation processing in team performance
episodes.
Backing up Behavior
While task coordination reflects the effective
implementation of planned actions, backing up
behavior refers to team members’ responses to
unplanned demands or events to help another
member. Porter et al. definedbackingupbehavior
as “the discretionary provision of resources and
task-related effort to another member of one’s
team that is intended to help that team member
obtain the goals as defined by his or her role”
(2003: 391).
For backing up behavior to occur, team mem-
bers must recognize and understand that other
team members require assistance. Marks et al.
(2001) argued, in this context, that backing up
behaviors consist of two components: team
monitoring and backup responses. Team moni-
toring involves team members observing one
another and watching for errors or performance
discrepancies in order to know when to provide
assistance and backup. Recent research has
shown that interpersonal asynchrony may sup-
press other-directed attention (Macrae, Duffy,
Miles, & Lawrence, 2008) and reduce memory for
details of others (Miles, Nind, Henderson, &
Macrae, 2010). Energetic asynchrony may also
impair the ability of people to reason about each
other’s mental states and to infer and predict
each other’s behaviors and thinking (Baimel,
Severson, Baron, & Birch, 2015; Valdesolo,
Ouyang, & DeSteno, 2010).
Although backing up is particularly critical in
teams with chronotype diversity, since some
members will be operating individually below
their peak and are more likely to need the help of
their teammates, energetic asynchrony prevents
that very backing up behavior that is needed,
since it impedes mutual monitoring behaviors
and the ability to predict when and how backup
for others is required. In such performance epi-
sodes, interpersonal energetic asynchrony will
lead to reduced other-directed attention and a re-
duced ability to reason about others’ personal
states and infer and predict their current level of
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resources and need for assistance at a given time.
We therefore propose the following.
Proposition 3: Chronotype diversity is
negatively related to backing up be-
haviors in team performance episodes.
THE ROLE OF CHRONOTYPE RECOGNITION
Thus far, we have focused on the ways chro-
notype diversity can harm critical teamprocesses
and performance. As such, chronotype differ-
ences tend to act as separation diversity, causing
breakdowns between members trying to co-
ordinate their actions and information. However,
we argue that if team members recognize their
differences in energy peaks and troughs within
the team, chronotype diversity may act more as
variety diversity, with differences in members’
energy levels serving as a potential resource for
the team to employ. In such cases energetic
asynchrony can have positive effects on team
outcomes as the cognizance of different energy
peaks allows teams to structure work to take ad-
vantage of those differences as a valued resource
(Harrison & Klein, 2007).
Chronotypes can be considered as deep-level
traits that are not immediately obvious to others
(Harrison, Price, & Bell, 1998). Although team
members are likely to be generally aware of the
idea of chronotypes and to have some sense of their
own daily peaks and troughs, they are unlikely to
accurately perceive their teammates’ peak and
trough energy levels and/or to openly discuss their
own. This lack of understanding of one another
within a team is a form of representational gap
(Cronin & Weingart, 2007). Representational gaps
reflect differences inperspectiveandunderstanding
within the teamabout the shared task, aswell as the
goalsandattributesof themembers.Thepresenceof
these gaps in deep-level differences such as knowl-
edge and beliefs leads to coordination problems in
teams and the failure to take advantage of the po-
tential benefits of members’ diverse resources
(Srikanth, Harvey, & Peterson, 2016).
Chronotype differences are similarly “below
the surface” and must be discerned or discussed
within the team for team members to develop
a shared representation of the nature and degree
of their energetic asynchrony (e.g., van Ginkel &
van Knippenberg, 2008). The positive or negative
effects of chronotype differences are, therefore,
highly dependent on team members’ ability to
learn about one another and reflect on their in-
teractions. Researchers define this team attribute
as reflexivity—more precisely as “the extent to
which group members overtly reflect upon
and communicate about the group’s objectives,
strategies (e.g., decision making), and processes
(e.g., communication)” (Schippers, Homan, & van
Knippenberg, 2013: 7). This reflection occurs as
a transition process between team action per-
formance phases (Marks et al., 2001), in which
team members debrief their previous perfor-
mance and interactions, identify root causes,
and learn from their discovery (LePine et al.,
2008).
Through reflexive discussion, team members
tend to learn about one another, understand their
capabilities and perspectives, and collectively
develop more accurate task representations,
which allows them to take advantage of pre-
viously unrecognized resource differences within
the team (e.g., van Ginkel, Tindale, & van
Knippenberg, 2009). This type of focus on collec-
tive learning helps team members understand
one another’s unique needs and perspectives and
closes representational gaps (e.g., Pearsall &
Venkataramani, 2015), such as gaps in the un-
derstanding of chronotype differences.
By recognizing and fully appreciating the na-
ture and degree of chronotype differences in the
team, members will be less likely to falsely attri-
bute blame or to clash over task performance.
They should also be able to avoid many of the
coordination and information processing prob-
lems associated with unrecognized diversity
noted above. Further, and most critically, they
may be able to leverage this knowledge to better
schedule their work and organize their workflow
to take advantage of their divergent energetic
peaks.
When team members understand the peak
times at which each member performs best,
they can schedule meetings and workflows
around those times. Different members can
perform their individual tasks or contribute to
the collective decision when operating at peak
energy, and can then hand off work to other
members to complete at their own optimal
time. For example, the performance of a team
of researchers working on a joint manuscript
or a team of programmers working on different
parts of a large software platform would be
positively affected by chronotype diversity if
one team member worked optimally early in
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the morning, a second during the middle of the
day, and a third late at night. If team members
recognize these energy differences and struc-
ture work accordingly, they can each perform
during their energy peak and then pass their
work along to their teammates who are enter-
ing their own high energy period. Similar
benefits can be expected for other long-term
project teams, or teams working without
proximal deadlines, which are often able to
separate work and allow members to perform
their subtasks at their own peak times
(Galbraith, 1974; Tatikonda &Rosenthal, 2000).
As such, if recognized, chronotype diversity
can have positive effects on coordination in
teams, which occurs through planning of
workflows and schedules and through com-
munication and exchange of information
(Faraj & Sproull, 2000; Kraut & Streeter, 1995).
Similarly, from an energetic asynchrony per-
spective, recognizing chronotype diversity can
also have positive effects on information pro-
cessing. For example, tasks requiring sustained
attention, such as radar-sonar operations, police
surveillance, nuclear power plant operations,
nursing, or industrial quality control, arementally
taxing and lead quickly to mental fatigue
(Lim et al., 2010) and related performance de-
teriorations (Hollenbeck et al., 1995). These nega-
tive effects can be prevented in teams with
energetic asynchrony if teammembers recognize
their differences in daily information processing
peaks and share the mental burden by taking
turns performing the task (de Dreu, Nijstad, & van
Knippenberg, 2008).
While the recognition of chronotype diversity is
most beneficial in team performance episodes
during which interdependent members work
separately on different aspects of a larger task
(McGrath, 1991), it can also be beneficial when
work must be performed concurrently. For exam-
ple,memberswhoareat or near their energypeak
will better understandwhen other teammembers
who are at their troughs may need their backup
and assistance. Porter et al. (2003) pointed out that
backing up behaviors are particularly likely to
occur when the legitimacy of the need for help is
high and when employees have sufficient re-
sources to help others in addition to performing
their own tasks (see also Barnes et al., 2008). In
teams with chronotype diversity in which team
members understand the potential benefits
of their energetic asynchrony, those at peak
performance have the capacity to help others,
recognize that those at their performance nadir
need backup, and are likely to recognize the le-
gitimacy of this need. We therefore propose the
following.
Proposition 4: Chronotype diversity is
positively related to coordination, in-
formation processing, and backing up
behaviors in team performance epi-
sodes when team members recognize
each other’s chronotype and structure
team work based on individual differ-
ences in daily energy peaks.
THE DEVELOPMENT AND EFFECTS OF
CHRONOTYPE SUBGROUPS
So far, we have focused on the direct effects of
chronotype diversity on team performance epi-
sodes through the theoretical lens of team ener-
getic asynchrony. Yet the maximal effect of
chronotype diversity on team functioning may
actually occur over time, as team members are
drawn to those with similar chronotypes and
begin to avoid working with others who have
different peak performance periods, forming
subgroups (Hogg & Terry, 2000). The way
chronotypes are distributed within the team will
determine whether and how subgroups form.
Although chronotypes are continuous, if two or
more team members find themselves with simi-
lar energy peaks that differ significantly from
the other members’, they are likely to heuristi-
cally categorize themselves and their team-
mates within broader types (e.g., early morning,
late afternoon) that reflect their similarities
(e.g., Tajfel, 1982). As such, the underlying con-
figuration of chronotypes within the team may
create faultlines, or “hypothetical dividing lines
that may split a group into subgroups based on
one or more attributes” (Lau & Murnighan, 1998:
328). These faultlines represent the potential
lines along which subgroups might form if acti-
vated by becoming salient and recognized
(Thatcher & Patel, 2012). If team members do not
realize that they have different energy peaks and
troughs, they may not be able to take advantage
of their differences in the ways we have de-
scribed, but they are also less likely to categorize
themselves and others.
Subgroups generally harm team performance,
since they tend to lead to conflict between groups
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and reduced communication within the team
(e.g., Lau & Murnighan, 2005; Polzer, Crisp,
Jarvenpaa, & Kim, 2006). However, for chro-
notype diversity, the formation of subgroupsmay
have both positive and negative consequences,
depending on the extent to which differences are
recognized and understood. Teams with high
levels of reflexivity, in which team members be-
come fully cognizant of the potential to configure
work based on their differences, may be able to
capitalize on the synchrony within each sub-
group and then programwork so that it optimally
passes back and forth between subgroups and
benefits the team (e.g., Gibson & Vermeulen,
2003). Instead of simply exchanging work be-
tween individualmembers basedon their energy
peaks, small groups of members could collabo-
rate concurrently, before sharing their results
with members of other subgroups to process
sequentially.
However, if team members merely become
aware of their chronotype similarities and dif-
ferences but do not reflect on the potential ben-
efits of their energetic asynchrony, subgroups
may form from activated faultlines born of natu-
ral attraction to otherswho seemenergizedwhen
they are, or may result from frustration with
members who seem deenergized or disengaged
during performance episodes. In such cases
subgroups within the teamwill likely be divisive
and the potential negative effects of team ener-
getic asynchrony magnified (Quinn & Dutton,
2005).Over time,members of such teamsmay feel
frustrated by their continuing inability to co-
ordinate their actions or implement their ideas.
This frustrationmay plant the seed for emotional
conflict within the team and the breakdown of
team cohesion and commitment (e.g., Cullen-
Lester, Leroy, Gerbasi, & Nishii, in press; de Dreu
& Weingart, 2003).
Proposition 5: The formation of chro-
notype subgroups will lead to higher
levels of relationship conflict and re-
duced team cohesion over time. How-
ever, when team members recognize
each subgroup’s chronotype and struc-
ture team work based on subgroup dif-
ferences indaily energypeaks, subgroup
formation is positively related to co-
ordination, information processing, and
backing up behaviors in team perfor-
mance episodes.
LOW CHRONOTYPE DIVERSITY
Althoughwehave focused on the potential costs
and benefits of high chronotype diversity, chro-
notype homogeneity within a team similarly may
be either helpful or harmful. On the one hand,
for forms of separation diversity, such as de-
mographic and attitudinal differences, homoge-
neity isgenerally expected tobebeneficial, since it
tends to reducenegative outcomes suchas conflict
and poor performance (Harrison & Klein, 2007). On
the other hand, for forms of variety diversity, such
as differentiated expertise, homogeneity might
instead hamper the team’s information elabora-
tion processes and ability to manage complex
tasks (van Ginkel & van Knippenberg, 2008). For
chronotypes, minimal diversity can be either ben-
eficial or harmful, depending on the recognition
and understanding of team members and the
alignment of team members’ chronotypes with
their performance requirements.
When team members have similar chro-
notypes, their daily energy levels will ebb and
flow concurrently, preventing coordination and
information sharing problems caused by ener-
getic asynchrony and minimizing chronotype-
driven differences in their relative efforts that
may lead to interpersonal conflict or blame (de
Dreu & Weingart, 2003). Team members with
similar chronotypes will also be better able to
exploit their joint informationprocessing capacity
sinceall teammemberswill beequally capable of
absorbing ideas, knowledge, and information
provided by other team members (Dugosh,
Paulus, Roland, & Yang, 2000).
However, to gain actual performance benefits
from chronotype homogeneity, team members
will need to recognize the overlap between their
own and their teammates’ chronotype tendencies
and then schedule their performance episodes to
coincide with their collective energy peaks (Cole
et al., 2012). In particular, they shouldmost benefit
from their joint energetic peaks in tasks with in-
tensive interdependence, such as emergency re-
sponse, surgery, music, or sports, in which all
team members must be at their best simulta-
neously (Sundstrom, 1999). In teams with low
chronotype diversity, it is therefore important for
members to recognize and understand the impli-
cations of their similarities tomake the best use of
them and to plan joint work such that it is done
when all team members are at or near their en-
ergetic peak.
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However, low chronotype diversity may actu-
ally be harmful to the team if unrecognized by
team members or their managers. When teams
with low chronotype diversity plan or are
assigned work during their energetic trough pe-
riod, they will operate at an energy disadvantage
and may perform more poorly than teams with
higher chronotype diversity (Cole et al., 2012). Al-
though they may avoid process loss associated
with energetic asynchrony, their overall level of
energy may be very low, offsetting any potential
benefits.
For example, a team of morning-peak con-
struction workers on the night shift should not be
affected by energetic asynchrony but would still
operate suboptimally, since all members would
be working at their energetic ebb. However, if
some members of the team possessed evening
chronotypes, the team would be better able to
perform many individual tasks and potentially
back one another up (Cullen-Lester et al., in press;
McGrath, 1991). Therefore, it is possible that teams
with homogeneous chronotypes that complete
their collective work when they are all at the en-
ergetic trough may perform at a lower level than
teams with high chronotype diversity, where at
any timeat least some teammembers are likely to
be at or near their energetic peak.
Proposition 6: Teams with low chro-
notype diversity that fail to recognize
their similarities and structure team
work based on their joint daily energy
peak may perform at a lower energy
level than teams with high chronotype
diversity, reducing the potential bene-




By drawing on research from chronobiology
demonstrating that human behavior and perfor-
mance have predictable fluctuations throughout
the day and that there are considerable individ-
ual differences in the timing of these fluctuations,
we have outlined a perspective of team energetic
asynchrony suggesting that chronotype diversity
can have important consequences for team pro-
cesses and outcomes. In doing so we have
responded to calls for research on temporal
rhythms in teams (Srikanth et al., 2016). Marks
et al. noted, in this context: “We believe that re-
searchers and practitioners should consider
a team’s temporal rhythms in measurements and
evaluations of teamwork processes and effec-
tiveness” (2001: 369).
The construct of chronotype diversity advances
the way organizational scholars theorize about
the interrelations between team diversity and
team processes and effectiveness. One of the
main contributions of our framework is that our
conceptualization of team energetic asynchrony
provides a new theoretical perspective expand-
ing the notion of diversity to incorporate the ef-
fects of compositional traits that are time and
energy based. Traditional team diversity models
cannot easily capture these effects since they do
not benefit the team through providing unique
perspectives or knowledge (van Knippenberg
et al., 2004), but also do not necessarily harm
team interactions through social categorization
or social stratification (Harrison & Klein, 2007;
Williams & O’Reilly, 1998).
By taking a team energetic asynchrony per-
spective, we illustrate that chronotype diversity
can occur in teams that have traditionally
been considered homogeneous in terms of de-
mographic, psychological, informational, or sta-
tus attributes. Existing diversity perspectives
may therefore still leave important variance in
team performance unexplained (e.g., Bell, 2007;
Horwitz & Horwitz, 2007). We suggest that consid-
ering variables such as chronotype diversity that
can be understood in terms of energetic asyn-
chrony can help to account for this additional
variation. Our energetic asynchrony framework
uses chronotype as an example but opens the
door for identifying effects of other implicit
individual-difference variables that could lead to
energetic or other forms of team asynchrony, thus
expanding the space for future theory develop-
ment and research on diversity.
Transient physiological or psychological
states. Among the variables that can be better
explained by our energetic asynchrony perspec-
tive than by other existing diversity perspectives
are individual differences in transient physio-
logical or psychological states. The energy re-
sources that individual team members may
devote to their work fluctuate concomitantly with
affective states (e.g., Beal, Weiss, Barros, &
MacDermid, 2005; Ilies, Scott, & Judge, 2006; Scott
& Barnes, 2011), as well as with somatic states
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such as sleep, pain, or hunger (e.g., Barnes,
Schaubroeck, Huth, & Ghumman, 2011; Christian,
Eisenkraft, & Kapadia, 2015; Christian& Ellis, 2011;
Danziger, Levav,&Avnaim-Pesso, 2011).Whenone
or more team members differ in these transient
states, the resultant effect on their performance
peaks and valleys may create team energetic
asynchrony.
For example, factors leading to individual dif-
ferences in transient states that affect work be-
havior and attitudes are sleep quantity and
quality (Barnes, 2012; Barnes, Lucianetti, Bhave, &
Christian, 2015; Barnes et al., 2011; Christian &
Ellis, 2011; Scott & Judge, 2006). Sleep deprivation
can have deleterious effects in teams in terms of
problem-solving and decision-making accuracy
(Barnes & Hollenbeck, 2009). Rather, at its heart,
sleep deprivation’s observed effects are equiva-
lent to those in individuals who are at their cir-
cadian trough (Lo et al., 2012). The primary
difference is that sleep deprivation can tempo-
rarily override normal circadian cycles and pro-
duce greater degradations in cognitive function
and performance capacity for chronic or severe
deprivation (Basner, Rao, Goel, & Dinges, 2013).
The effects of sleep deprivation can be readily
mapped onto those predicted by our energetic
asynchrony perspective. Just like chronotype
diversity, individual differences in sleep depri-
vation can prevent synchrony among team
members’ daily energy and capacity cycles. As
suggested by Barnes and Hollenbeck (2009), at
any given time, team members may be rela-
tively homogeneous in their sleep deprivation
(e.g., when they work together overnight) or they
may have diversity (e.g., when one or several
members are sleep deprived but others are not).
Our energetic asynchrony framework can help
researchers better understand how diversity in
sleep deprivation in teams and related differ-
ences in transient states affect team processes
and performance.
Other examples of factors that may be un-
derstood through energetic asynchrony are indi-
vidual differences in affective experiences,
hunger, pain, illness, and substance abuse. Mo-
mentary affective experiences related to negative
emotions like fear or anxiety interfere with peo-
ple’s normal daily functioning, putting them off
their normal daily energyandperformance cycles
(Izard, 2011;Weiss &Cropanzano, 1996). The same
reasoning can be extended to hunger, which
causes sharp declines in glucose and related
energy levels, leading to significantly reduced
cognitive functioning (Danziger et al., 2011). Also,
somatic pain depletes and redirects the alloca-
tion of personal energy resources (Eccleston &
Crombez, 1999). People who attend work while
experiencing pain go through daily pain fluctu-
ations and related fluctuations of energy and
performance (Christian et al., 2015). Similarly,
individuals frequently attendworkdespite being
physically ill and experiencing temporary deg-
radations in their cognitive and physical abili-
ties (Johns, 2010). Finally, substance use in the
workplace can also cause dynamic fluctuations
in team members’ energy, motivation, and be-
haviors (Lehman & Simpson, 1992).
Each of these factors can lead to diversity in the
energy that individual teammembersmay “bring
to the team” at any given time. These differences
in individual peaks and valleys in energy are
likely to cause teammembers to depart from joint
team performance rhythms and workflows, thus
causing team energetic asynchrony.
Time-related individual differences. Inaddition
to transient states, a team asynchrony perspec-
tive can also account for time-related individual
differences. For example, preferred polychronicity
determines the extent to which people prefer to
perform tasks simultaneously as opposed to se-
quentially (Kaufman-Scarborough & Lindquist,
1999). Diversity in teams in terms of preferred
polychronicity can create asynchrony if some
team members fully focus their attention and en-
ergy on one task at a time while others distribute
their energy resources over several tasks and
perform them simultaneously.
Other time-related individual differences in-
clude time urgency, individual hurriedness, and
pacing style. Timeurgencydetermines thedegree
to which individuals adhere to deadlines and are
punctual (Landy, Rastegary, Thayer, & Colvin,
1991). Relatedly, individual hurriedness de-
termines the degree to which people work rapidly
to stay on schedule (Jansen&Kristof-Brown, 2005).
Pacing style determines a person’s pattern of time
and energy allocation relative to a deadline
(Gevers, Rutte, & van Eerde, 2006). Some people
prefer to perform a consistent level of work
throughout the project, some prefer to postpone
work until just before the deadline, and some
prefer to get somework done in the beginning and
some at the end of a project. Variation among
team members in time urgency, individual
hurriedness, or pacing style can create team
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asynchrony if team members differently value
adherence to deadlines and punctuality in arriv-
ing at work or meetings, or if they have different
patterns of personal time, resource, and energy
allocation relative to deadlines. In sum, our con-
ceptual framework provides the basis for future
research examining the effects of individual-
difference variables that can be explained by
energetic or other forms of asynchrony in teams.
Dynamic effects of team energetic asynchrony.
The team energetic asynchrony perspective also
provides novel insights into dynamic effects of
team diversity over time. The extant diversity lit-
erature has considered time on a “developmental
scale”—as teams develop and members become
familiar with each other’s traits, the effect of di-
versity on team performance either increases or
decreases (e.g., Harrison et al., 2002). Our team
energetic asynchronyperspective challenges this
assumption by delineating how some differences
inmember characteristicshaveadynamic impact
on team processes, causing team performance to
fluctuate up and down over the course of a day as
a function of team composition.
In general, team members are never perfectly
synchronized in their daily energetic rhythms.
During a team’s peak performance period, there
will always be some team members moving
toward and some moving away from their
individual performance peak time, and team
performance is likely to similarly wax and wane.
This temporal dynamism is not considered in
other diversity perspectives. For social categori-
zation or information elaboration processes, time
of day is irrelevant. However, for team energetic
asynchrony processes, time of day is fundamen-
tally important, and diversity researchers can
refine their models by considering this temporal
dynamism.AsKozlowskinotes, “Advancing theories
that address the dynamics of how important
phenomenaemerge,evolve,andchangeover time is
the next frontier” (2009: 3).
Future Research Directions
The ideas we advanced in this article have
widespread application for future research. First,
we aimed to inspire more research on the effects
of chronotypes and chronotype diversity in work
settings. Unlike most other deep-level biological
attributes, chronotypes can be measured and in-
corporated into various research designs through
adapting existing chronotype questionnaires
(e.g., Horne & Östberg, 1976; Roenneberg et al.,
2003). These questionnaires have been validated
by biological measures of circadian rhythms,
suchasbody temperature,melatonin, and cortisol
secretion (Bailey & Heitkemper, 2001; Duffy,
Rimmer, & Czeisler, 2001). Although often used
for simple categorizations of chronotypes, they
can be adapted to provide a continuous score for
each respondent based on questions designed to
provide specific times related to daily peaks and
troughs of energy.
By developing more specialized measures in
both experimental and field settings, organiza-
tional researchers can more readily test and ex-
tend the propositions laid out in this article and
explore the boundary conditions of our frame-
work. We are confident that this research will
suggest and validate promising new practical
approaches to assembling work teams and man-
aging their performance episodes, allowing or-
ganizations to identify situations where critical
team failures are likelybefore theyactually occur.
For example, future research could explore re-
lationships between chronotype diversity and
team roles, status, and leadership. It is likely that
team leaders (Tost, Gino, & Larrick, 2013), those
with higher status (Berger, Cohen, & Zelditch,
1972), or those in critical or core positions (Brass,
1984) use their power to schedule collective work
during their own peak times based on their own
chronotype predispositions. In such cases the
team might benefit if it is indeed the critical role
holder who is working at peak performance,
since that individual has a much greater impact
on team performance (Humphrey, Morgeson, &
Mannor, 2009). However, if it is only the person
with the highest power or status who determines
collective work times, the team might suffer from
the accruing team energetic asynchrony.
In this context, future research should explore
when energetic synchrony is more important in
teams and when individual team members at
peak performance are more important. For ex-
ample, we suggested above that in tasks inwhich
all team members should ideally be at their best
simultaneously, teams with low chronotype di-
versity may actually perform more poorly than
diverse teams if the former work near their ebb
energetic period. However, it is an open question
whether team energetic synchrony or individual
team members at peak performance are more
important for overall team performance. Take
a rowing crew as an example. The question
696 OctoberAcademy of Management Review
becomes whether it is better to have a group of
synchronized people rowing with low energy in
the samedirection or havingmembers at different
energy levels rowing in circles because the row-
ers on the left aremore energized than the ones on
the right.
Our chronobiological perspective can also ini-
tiate future research on other forms of biological
diversity in teams.Abiological perspectivewould
not only extend the range of diversity attributes
considered in team diversity research but would
also provide a new angle to consider dynamic
effects of team diversity over time. Biologically
informed perspectives on team diversity are
fundamentally dynamic across and within
daily team performance episodes because brain
chemistry demonstrates both acute and cyclical
fluctuations.
For example, there is new evidence from cog-
nitive neuroscience that individual differences in
divergent thinking and ideational fluency have
a genetic basis that influences the dopaminergic
and serotonergic systems in the brain (Reuter,
Roth, Holve, & Hennig, 2006). These systems are
subject to dynamic fluctuations because of natu-
ral and pharmacological changes in brain
chemistry (Lakhan & Kirchgessner, 2012). To-
gether, these effects could produce biological di-
versity linked to team creativity and problem
solving. Along similar lines, recent research
suggests that individual differences in stress
reactivity can be traced to particular genetic
markers that influence how the brain regulates
and responds to cortisol (Dedovic, Duchesne,
Andrews, Engert, & Pruessner, 2009; Meaney,
2001). This form of biological diversity would
only manifest when the team was under joint
stress and may explain why normally well-
functioning teams suddenly experience critical
failures.
Our model may also potentially provide in-
sight for researchers of geographically dis-
persed teams (e.g., Cummings & Haas, 2012;
Polzer et al., 2006). In such teams the effects of
members’ being in different time zones can cre-
ate high levels of team energetic asynchrony,
which may be increased or reduced by differ-
ences in team members’ chronotypes. For ex-
ample, assume that a team with members in
Europe and the United States can only schedule
virtual meetings when it is morning for the for-
mer and evening for the latter. In this case it
would be beneficial if the Europeans had their
peaks early and the Americans later during the
day. The opposite pattern—that is, the Ameri-
cans peaked in themorningwhile the Europeans
preferred towork later—wouldbedetrimental for
team interactions. Thus, while geographic dif-
ferences can impair team trust and communica-
tion (e.g., Jarvenpaa & Leidner, 1999), our theory
suggests that energetic asymmetries have the
potential to alleviate or intensify these problems
in proximal task performance.
Future research should also explore the po-
tential range of outcomes of team energetic
asynchrony, moving beyond work-related vari-
ables such as team processes and performance.
Potential health effects of team energetic asyn-
chrony for individual team members would be
a particularly promising future research di-
rection. For example, in teams with joint work
schedules but high chronotype diversity, there
are always some team members whose daily
schedules are out of sync with their circadian
rhythms—for example, because they start work
too early in the morning. This asynchrony has
been shown to have negative health effects,
such as obesity and depression (see Adan et al.,
2012). It would therefore be interesting to ana-
lyze to what extent asynchrony in general and
chronotype diversity in particular are related to
higher levels ofwork-related health problems in
teams.
Finally, our model suggests some practical
advice for managers and researchers focused
on informing an applied audience. First, in
terms of reflexivity (Schippers et al., 2013),
closing representational gaps related to chro-
notypes in teams might be accomplished
through formal evaluation and instruction to
discuss by leadership (e.g., after action analy-
sis), naturally occurring interactions resulting
from reflexivity training (Ellis, Carette, Anseel,
& Lievens, 2014), or collective efforts aimed at
starting the team off with a shared un-
derstanding and beliefs (e.g., team charter).
Second, because individuals’ chronotypes are
relatively stable attributes, it is possible to staff
teamsbasedon thenature of the team task.On the
one hand, for concurrent tasks, in which all
members must be at their peak at the same time
and for which work can be scheduled based on
that peak, staffing a team with low chronotype
diversity may be optimal. On the other hand, for
sequential tasks, or those for which the team can
take advantage of energetic asynchrony, staffing
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based on chronotype differences can be highly
beneficial. Applied research would benefit from
exploring the benefits and trade-offs of each of
these approaches in teams.
CONCLUSION
Our central argument in this article is that re-
searchers should consider the important role of
chronotype diversity in teams. We propose
that variance in this time- and energy-based
individual-difference variable can be understood
as creating conditions of energetic asynchrony
within the team, with potentially positive and
negative effects on teamprocessesandoutcomes.
We hope that our theorizing on team energetic
asynchrony will help researchers to think in new
ways about team diversity that complement
and extend existing team diversity perspectives,
especially for understudied biological diver-
sity attributes. It is important for researchers to
recognize that team performance is fundamen-
tally affected by the level of asynchrony among
team members’ naturally occurring daily energy
cycles and that this asynchrony is a function of
team composition factors. By considering these
novel insights, researchers will be able to refine
their diversity models, improve their predictive
power, and resolve inconsistencies in previous
research.
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